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The law governing the intensity was formulated by Mains, and has been verified by the measures of Arago and other workers. If 6 be the angle of rotation from the position in which one of the rays is at a maximum, while the other vanishes, the intensities are proportional to cos2 6 and sin2 0. On the same scale, if we neglect the loss by reflexion and absorption, the intensity of the incident light is represented by unity.
A similar law applies to the intensity with which a polarized ray is reflected from a glass surface at the Brewsterian angle. If 0 be reckoned from the azimuth of maximum reflexion, the intensity at other angles may be represented by cos-0, vanishing when 0 = 90°.
The phenomena here briefly sketched force upon us the vieAV that the vibrations of light are transverse to the direction of propagation. In ordinary light the vibrations are as much in one transverse direction as in another; and when such light falls upon a doubly refracting, or reflecting, medium, the vibrations are resolved into two definite directions, constituting two rays polarized in perpendicular planes, and differently influenced by the medium. In this case the two rays are necessarily of equal intensity.
Consider, for example, the application of this idea to the reflexion of a ray of ordinary light at the Brewsterian, or polarizing, angle. The incident light may be resolved into two, of equal intensity, and polarized respectively in and perpendicular to the plane of incidence. Now we know that a ray polarized in the plane perpendicular to that of incidence will not be reflected, will in fact be entirely transmitted; and the necessary consequence is that all the light reflected at this angle will be polarized in the plane of incidence. The operation of the plate is thus purely selective, the polarized component, which is missing in the reflected light, being represented in undue proportion in the transmitted light.
If the incident light be polarized, suppose at an angle 0 with the plane of incidence, the incident vibration may be resolved into cos 6 in Lhe one plane and sin 6 in the other. The latter polarized component is not reflected. The reflected light is thus in all cases polarized in the plane of reflexion; and its intensity, proportional to the square of the vibration, is represented by h cos2 d, if h be the intensity in which light is reflected when polarized in the plane of reflexion. The law of Malus is thus a necessary consequence of the principle of resolution.
The idea of transverse vibrations was admitted with reluctance, even by Young and Fresnel themselves. A perfect fluid, such as the ethereal medium was then supposed to be, is essentially incapable of transverse vibrations. But there seems to be no reason d priori for preferring one kind of vibration to another; and the phenomena of polarization prove conclusively that, if luminous vibrations are analogous to those of a material medium, it is to is lost (or gained) on the whole by the separation. of astronomical observations far transcends the separating power of the instrument.
